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Diagnosis/ subtyping of soft tissue neoplasms is based on an entity -
specific / adapted set of

Morphological features
cytological & architectural patterns , stromal background / matrix

AND/OR
Phenotypic characteristics

intermediate filaments , surface antigens , etc.

AND/OR
Specific genotypes

mutations , gene amplifications , deletions , gene fusions

or a combination thereof in the appropriate
clinicopathological & morphological context
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With the increasing use of image-quided core needle biopsies

=pattern -based diagnosis became frequently impossible !

To face this daily problem , a managerial approach to
categorize neoplasms in such a quick & practical way
to allow surgeons & oncologists to plan appropriate

therapy ASAP is valuable approach



Clinical scenarios & biopsy indications dictate the 
approach to biopsy interpretation

üDetermine nature of an incidentally detected mass:
definitive diagnosis necessary(surgery may not be indicated )

üDefine radicality of resection :
entity diagnosis, grade & growth pattern needed.

üClarify the need or possibility of preop RCT:
grading important , specific entities as well.

üRecognize or exclude metastases or hematolymphoids :
totally different therapy concept.



ȵClinicians request labels on tumors (diagnoses) 

because in the unlikely event they cured one, 

they like to know the name of what they curedȢȵ

David Dahlin, MD, MAYO Clinic



üAge

üGender

üSite of lesion

üSize, duration

üDepth (epi - vs. subfaszial)

üImaging findings

üClinical history (other tumors? etc.)

üUnderlying genetic diseases(NF-1? etc.)

Rule #1 : What you need to know before looking at HE or

ordering IHC? Minimal set of clinical info



ü Conventional histology (H&E)

ü Histochemistry (PAS, trichrome , silver, Kossa, etc.)

ü IHC

üMolecular techniques

ü EM

Rule #2: The Blue-Pink (HE) morphology is still the gold 

standard & basis of classification (remainder are adjuncts)

We are not immunoperoxidologists (Saul suster, MD)



VFor final diagnosis , appropriate methods should be used
stepwise until sufficient certainty is reached.

VIHC is recommended for unclear casesand/ or rare  
entities as well as for predictive purposes .

Vi.e. you do not need to apply all available diagnostic
tools in every case.

VRadiologists do not order CT, MRI, US & PET for a   
distal radius fracture but a plane X-ray.

Rule #3:
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in many of the casesyou do not need any IHC at all



Pleasedo not let some one make you unsure



Pleasedo not let some one make you unsure

SEE
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Rule#4
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Epithelioid pleomorphic liposarcoma

Extensive sampling is mandatory in pleo sarcomas

Resampling is the only immunomarker
to verify pleomorphic liposarcoma



Rule 5: Before rendering a diagnosis ofȵsarcomaȰȟ we have to

be sure that we are not dealing with :

üSarcomatoid carcinoma

üSarcomatoid melanoma

üSarcomatoid (spindle cell ) lymphoma

üȵPseudosarcomasȰ



üSarcomatoid carcinoma

üSarcomatoid melanoma

üSarcomatoid (spindle cell ) lymphoma

üȵPseudosarcomasȰ

For these we either do not 
need IHC at all or a totally
different marker panel

Rule 5: Before rendering a diagnosis ofȵsarcomaȰȟ we have to

be sure that we are not dealing with :



Rule #6: the most important No singleantibody is specificat all



Remember when ordering IHC in soft tissue pathology

ÅPhone ist often the best reliable marker .

ÅRequest minimum of Abs based on clinical/ morphological context .

ÅAvoid blind hunting (except: undifferentiated high -grade sarcomas).

ÅAvoid general markers asvimentin, pan-CK, CD45, etc. unless indicated .

ÅThink of positive & negative markers in combination for some entities .

ÅThink of intra -departmental consultation before ordering .

ÅHigh suspicion index based on demographics & HE.



ÅOrder stepwise if tissue amount limited.

ÅIf primary surgery anyway the option , spare time, power and money.

The worst scenario is to catch up the right idea
just after the last tissue slide having been abused

Remember when ordering IHC in soft tissue pathology , contȣȢ

Rebiopsy is not only risky for the patient but may be more
difficlut to interpret due to secondary changes



Diagnosis/ subtyping of soft tissue neoplasms is based on an entity -
specific / adapted set of

Morphological features
cytological & architectural patterns , stromal background / matrix

AND/OR
Phenotypic characteristics

intermediate filaments , surface antigens , etc.

AND/OR
Specific genotypes

mutations , gene amplifications , deletions , gene fusions

or a combination thereof in the appropriate
clinicopathological & morphological context



× Identification of phenotypes not recognizable on H&E:

V surface antigens , intermediate filaments (CD117, S100, etc.)

× Identification of specific diagnostic molecular alterations : 

V Loss/ deletions of tumor suppressors (e.g. SMARCB1, SDHB, Rb1).

V Gene amplifications (MDM2, CDK4, c-myc)

V Mutation markers (BRAF, etc.)

× Identification of specific fusion transcripts :

V TLE1 (Synovial ), FLI-1 (Ewing), etc. 

× Identification of aberrant markers specific to some entities :

V MUC4 in LGFMS/SEF

Objectives of IHC in soft tissue pathology



Intermediate filaments & phenotypic markers
-- Smooth muscle markers --

üASMA, desmin, h-caldesmon are most useful .

üUsethem always in combination but never rely on ASMA alone.

üH-caldesmon most sensitive & most specific (not expressed

in myofibroblastic & rhabdomyoblastic tumors)

üBeware of frequent h-caldesmon + in GIST.

üASMA frequent in other sarcomas, melanomas & spindle cell

carcinomas .
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IMT-like change in dedifferentiated melanoma
metastasis after irradiation (all melanoma markers -)

ASMA



ASMA

H-caldesmon

desmin

All 3 are positive in the majority
of conventional leiomyosarcomas



Intermediate filaments & phenotypic markers
-- Smooth muscle markers --

Desmin only -phenotype :

ÁFrequent in dedifferentiated liposarcoma ( focal, rarely diffuse)

ÁRhabdomyosarcoma (spindle RMS may be ASMA+ as well)

ÁUniformly present in DSRCT

ÁAngiomatoid fibrous histiocytoma

ÁSomeFDC tumors

ÁSubsetof myofibroblastic/myoepithelial tumors.

ÁSubsetof PEComas



92 yo male with palmar mass



desmin

ÅASMA focally pos
Åh-caldesmon negative



92 yo male with palmar mass

myogenin



Intermediate filaments & phenotypic markers
-- neurogenic markers ɀprotein S100 --

üProtein S100 most widely used.

üStainboth nucleus & cytoplasm .

üPositive in Schwann cells & melanocytes.

üDiffusely+ in benignschwannomas & low-grade MPNSTs.

üLost/ near-lost in conventionalMPNSTs.

üMay bethe only retained marker in spindle cell melanoma(MPNST?).
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S100

Conventional G3 MPNST: 
total or near -total loss of S100
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Something like this is
almost never MPNST

S100



Intermediate filaments & phenotypic markers
-- neurogenic neoplasms ɀSOX10--

üAlmost identical to S100.

üStainonly the nucleus .

üMight be more sensitive for desmoplastic/spindle cell & dediff melanoma



Intermediate filaments & phenotypic markers
-- SOX10--

üGenerally rare in non-schwannian non-melanocytic lesions.

üThink of:

ÁMyoepithelioma/myoepithelial carcinoma

ÁClear cell sarcoma of GI tract (GNET)

ÁBasal-like  breast cancer (cave: also S100+).

ÁMany salivary gland tumors.
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SOX10 in a melanoma mets that was negative for all markers

Of available melanoma markers, SOX10 seems 
to be the last to be lost



Intermediate filaments & phenotypic markers
-- S100/ SOX10/HMB45

üOnly rare entities are S100+/SOX10-: 
= neither neurogenic nor melanocytic
üBiphenotypic sinonasal sarcoma.
üOssifyingfibromyxoid tumor of soft parts
üRare myoepithelial neoplasms

üHMB45+/SOX10-:
üPEComa.



Where do you seeangiosarcoma?

Pseudovascular nevus Squamous anal carcinoma

Malignant melanoma Angiosarcoma
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Intermediate filaments & phenotypic markers
-- Endothelial markers --

üAngiosarcoma is a commonpitfall (over- & underdiagnosed)

üNo single100% specificendothelial marker.

üBest beusedin combination.

üStainingintensity shouldbesame asin normal endothelia.

üHighly sensitive & specific : CD31 (membranous ).

üHighly sensitive but multispecific : ERG (nuclear ).

üHighly sensitive but non-specific: FLI-1 (nuclear)

üGenerally specificbut very low-sensitive: FactorVIII (cytoplasmic)

üNeither sensitive nor specific : CD34, D2-40, UEA (membr ./ cytopl )
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CD31ɂmembranous staining 
in epithelioid angiosarcoma
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Staining intensity of CD31 in angiosarcoma must be same as in normal 
vessels, otherwise think of nonspecific staining

V
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ERG

FLI-1
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Intermediate filaments & phenotypic markers
-- Cytokeratins in soft tissue tumors --

üNot rare (= pitfall ).
üUsually low MW CKs (CK8/18, AE1/AE3)
üCK7 frequent & sensitive in synovial sarcoma
üCK expressionmainly observedin:

ÁSynovial sarcoma (focal)
ÁEpithelioid sarcoma & malignant rhabdoid tumor (diffuse)
ÁMyoepithelioma/myoepithelial carcinoma (variable)
ÁDSRCT (diffuse dot -like !)
ÁEpithelioid angiosarcoma (diffuse)
ÁSubsetof LMS, Ewing/PNET, etc. (variable)



pan-CK

82 yo man, reexcision for SCC of hand (external diagnosis).



palisaded granuloma like areas.
bland histiocytoid cells

Pan-CK



Epithelioid sarcoma of Enzinger

VMedian age: 23 yrs

Vmainly hand, forearm & pretibial region.

VMultinodular granuloma-like growth.

VRecurrences: 85%; longterm mets: 30% 

VIHC: CK+, vimentin+, CD34 (50%), ERG+/-, 

VSMARCB1/INI1: 100% loss.



Gene amplification markers: well diff/dediff liposarcoma: usually no need for IHC


